This study attempts to explain the effects of ethnic and linguistic diversity on educational attainment. We argue that cross-section differences in ethnic and linguistic fractionalization can explain a substantial part of the cross-country differences in educational attainment levels. Using a data on 86 countries, we uncover new evidence on the relationship between fractionalization and educational attainment. We find that fractionalization lower educational attainment. This finding is consistent across various measures of educational attainment, and is robust to several sensitivity checks. We explore several potential mechanisms which could explain the observed negative effects of ethnic and linguistic diversity including ethnic diversity's effect on social capital, discrimination, public goods, conflicts, and institutional quality, among others.
Introduction
The importance of human capital, proxied by educational attainment, to economic development has been emphasized in the literature. Arguments along these lines suggest that high levels of educational attainment is associated with higher levels of labour productivity (see, Becker, 1964) . Thus, the theoretical and empirical human capital literature conceptualizes education as an investment good, where education is modelled as an investment in response to some expected returns such as income (see, e.g., Becker, 1964; Willis & Rosen, 1979) . Beyond the income as an expected return of education, education attainment is often considered one of the most important factors influencing several social and economic outcomes including fertility, child mortality, wealth, and income distribution, among others.
Thus, a growing amount of research attempts not only to establish the implication of education but also the determinants of educational attainment. In fact, the literature on the determinants of educational attainment is very voluminous, with several studies exploring factors such as demographic variables and family background, education of parents, wealth, government educational policy, religiosity, and peer effects, among others, as determinants (see, e.g., Angrist & Krueger, 1992; Arnott & Rowse, 1987; Bacolod & Ranjan, 2008; Connelly & Zheng, 2003; Glewwe, 2002; Glewwe & Ilias, 1996; Lehrer, 2004; Register, Williams, & Grimes, 2001; Rumbaut, 2005; Tansel, 2002) .
On the other hand, the study of ethnic and linguistic diversity has a long history in both the sociology and economic literature. In economics, beginning with the seminal work of Easterly and Levine (1997) , there has been a growing interest in understanding the implications of ethnic diversity, and thus empirical work on the effects of ethnic diversity seem widespread. For instance, cross-country work has examined the effects of ethnic diversity on economic growth (see, e.g., Alesina et al., 2003; Desmet et al., 2012) , civil conflicts (e..g, Desmet et al., 2012; Fearon & Laitin, 2003) , technology adoption (e.g., Awaworyi Churchill, Okai, & Posso, 2015) , provision of public goods (e.g., Alesina et al., 1999) , quality of government and the strength of institutions (e.g., Alesina & Zhuravskaya, 2011; Mauro, 1995) , among others.
Despite the importance of education, and the vast and growing research that examines the determinants of educational attainment, there still exist several gaps in the literature regarding the process of educational attainment, and its determinants. Similarly, although a relatively large literature examines the implications of ethnic diversity, an issue that has not been explored extensively is whether, and how, educational attainment depends on ethnic and linguistic differences. Specifically, do ethnic and linguistic differences have any implications for educational attainment? Are educational attainment levels of a population affected by the degree of racial and linguistic diversity in the population? Is this relationship, if any, characterized by education-enhancing effects of education-retarding effects? Put differently, is the average person more, or less, likely to attain higher levels of education if they live in countries with higher levels of ethnic and linguistic diversity 1 ? The focus of this study lies in answering these questions.
Our paper contributes to both the literature on the determinants of education, and the debate on the implications of ethnic diversity. We present a new perspective to the debates by specifically investigating how ethnic fragmentation influences educational attainment. To the best of our knowledge no empirical work has so far focussed explicitly on the cross-country implications of ethnic heterogeneity for educational attainments. An exception is La Porta et al. (1999) , while examining the determinants of governance quality provide some insight on the relationship between diversity and school attainment.
Existing research in the area of ethnicity, race and education tends to focus on differences in educational achievement among different groups, specifically comparing ethnic majorities to ethnic minorities. Thus, along these lines, the extant literature has explored the achievement gap between ethnic groups (see, e.g., Card & Rothstein, 2007; Gottfredson, 1981; Jencks, 1972; Kao & Thompson, 2003; Kerckhoff & Campbell, 1977; Miller, 1995; Portes & Wilson, 1976; Qian & Blair, 1999) . This strand of the literature has contributed to our understanding about why ethnic groups differ in educational attainment. Specifically, discussion in this area of research suggests that different ethnic groups possess different cultural orientations which either promote or discourage academic achievement. Other studies have also explored and advanced theoretical arguments regarding how educational attainment is affected by migration, ethnicity, and religion, as well as how educational attainment differs across immigrant generations (see, e.g., Carter & Segura, 1979; Chiswick & DebBurman, 2004 ).
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Our study differs given that we do not attempt to explain differences in educational attainment among different ethnic groups but to examine whether the increase in diversity observed globally has some implications for educational attainment. Conceptually, there are several reasons for why we expect ethnic diversity to affect educational attainment. First, theories on education and cultural orientation suggest that different ethnic groups have different cultural institutions which affect the various social and economic outcomes of each ethnic groups. Accordingly, it has been argued that differential economic outcomes are observed across different ethnic groups because each ethnic group is endowed with different cultural values which influence performance at various levels (Hofstede, 1984; Sowell, 1981) .
Consider an example in the context of entrepreneurship theory. The institutional differences in culture associated with different ethnic groups fosters entrepreneurial talent in different occupations and thus explains why some ethnic groups dominate certain trades (Ibrahim & Galt, 2011; Wilson & Portes, 1980) . Similarly, the cultural orientations as well as social institutions of each ethnic group can benefit or hurt the odds of educational success (McClelland et al., 1953; Rosen, 1959) . Furthermore, ethnic diversity is characterized by an inherent hierarchical system which projects one ethnic group as superior over the other, and basically labels some groups (i.e., ethnic minorities) as inferior to others (Awaworyi Churchill et al., 2015) . This phenomenon promotes discrimination as well as issues of social and economic inequality, which are known to affect educational achievement (Anderson & Foster, 1964; Chiswick, 1988; Farkas, 2003; Lewis, 2007; Mickelson, 2003) .
The theoretical human capital literature which conceptualizes education as an investment good (Becker, 1964 (Becker, , 1967 Willis & Rosen, 1979) , further allows for a framework which can explain a hypothesized relationship between ethnic diversity and educational attainment. The model of human capital introduced by Becker (1967) suggests that individuals are faced with a demand schedule, which reflects the marginal returns on investment in schooling, and also a supply schedule, which reflects the marginal cost of obtaining funds to finance this investment in education. Intuitively, an optimal investment is achieved when the marginal cost of funds equals the marginal return on investment. Chiswick (1988) reinterpreted this model of human capital, and in an extension of Becker's work provided further insight in the context of ethnic and racial groups.
According to Chiswick (1988) , group differences in investment in schooling can be attributed to differences in either demand conditions or supply conditions, or a combination of both conditions. A key hypothesis emerging from this argument is that the demand for schooling is determined by economic incentives (Chiswick & DebBurman, 2004) , and thus as the cost of education increases, individuals will substitute away from education but as the returns to schooling increase, demand for schooling would increase. The cost and returns for schooling are, however, largely influenced by ethnic heterogeneity. For instance, Miguel and Gugerty (2005) show that ethnic diversity is associated with lower school funding and worse school facilities, and thus would increase the costs of schooling. Put differently, ethnic diversity negatively influences the provision of public goods (Alesina et al., 1999; Miguel & Gugerty, 2005) . Thus, thinking of education as a public good (Grace, 1989 (Grace, , 1994 Hüfner, 2003; Nyborg, 2003) , one would expect ethnic diversity to negatively influence educational attainment. Returns to schooling are also influenced by ethnic diversity, when due to discrimination arising from ethnic division, individuals do not have equal rights to work in the labour market (Carlsson & Rooth, 2007; Kaas & Manger, 2012) .
Additionally, theories of social capital (e.g., Bourdieu, 1983; Coleman, 1988) provide further insight into why we expect ethnic diversity to affect educational attainment. For instance, Coleman (1988) suggests that social capital is essential in facilitating educational attainment. Communities with higher social capital provide more social control and a greater sense of involvement in the development of youngsters. Accordingly, a body of literature has examined the effects of social capital on education outcomes (Sandefur et al., 2006; Teachman et al., 1996) . However, ethnic diversity has been found to negatively influence social capital, especially trust and social networks (see, e.g., Alesina & Zhuravskaya, 2011; Dincer, 2011; Leigh, 2006; Sturgis et al., 2011) , leading us to expect a negative effect of ethnic diversity on educational attainment.
On the other hand, the role of innovation in education has been discussed extensively in the literature (e.g., Berg & Ostergren, 1977; Bishop, 1986; Lubienski, 2003; Russell & Schneiderheinze, 2005) , and may lead us to expect a positive association between ethnic diversity and educational attainment. Specifically, innovation enhances the quality of education, and has been a key driver of higher education. Ethnic diversity could lead to an increase in the talent pool of a country (Fafchamps, 2000) , and therefore increase the level of innovation. In this regard, ethnic heterogeneity could be favourable, thus promoting educational attainment and the quality of education. Similarly, ethnic diversity increases the probability that students will have unique experiences with diverse peers through formal and informal interactions in school. These experiences could promote meaningful intergroup interactions, and thus promoting the interest to stay in school.
The preceding discussion leads us to believe, that a priori, the effect of ethnic diversity on educational attainment could be positive or negative, although we are more inclined to expect a negative relationship given the vast literature that report on the negative implications of ethnic diversity. Thus, we examine the hypothesis that cross-country differences in the degree of ethnic and linguistic diversity explain a substantial part of the differences in educational attainment observed across these countries. To better understand this relationship, we examine the direct effects of ethnic fractionalization on a wide range of educational attainment indicators.
Our measures of ethnic and linguistic diversity are drawn from Alesina and Zhuravskaya (2011) . The dataset provides indices of ethnic and linguistic fractionalization for a cross-section of countries. The indices capture the probability that two randomly selected individuals in a country belong to different ethnic/linguistic groups. We relate these indices of fractionalization to measures of educational attainment such as average years of schooling attained by the average individuals, share of population without education, as well as enrolment and completion rates at the tertiary, secondary and primary school levels. We find that educational attainment is, on average, lower in more fractionalized countries. We argue that the observed negative effect of ethnic diversity on educational attainment could be explained by ethnic diversity's effects on social capital, institutional quality, economic development, and the provision of public goods, among others.
We contribute to the literature in several ways. First, this is the first study to examine the relationship between fractionalization and educational attainment across countries using a wide range of indicators. We document the effect of ethnic diversity on a wide range of educational attainment indicators. Answering the questions surrounding the effect of ethnic diversity on educational attainment not only gives us further insights into the determinants of educational attainment but is also relevant to decision-making and the identification of relevant policy instruments that would be most effective in increasing human capital. Furthermore, understanding this relationship is important as it provides a new perspective on the existing debate that seeks to understand why the levels of educational attainment vary across countries. More importantly, given that educational attainment is compared across countries for the purposes of policy, this study presents a clearer basis on which educational attainment can be examined alongside other macroeconomic factors such as institutional quality, infrastructure and economic development. With the evidence presented in this study, we show that besides macroeconomic factors, social factors such as ethnic fractionalization levels also explain differences in educational attainment, and thus the degree of ethnic division should be a factor of interest in designing policies targeted at enhancing educational outcomes.
The remainder of the study is structured as follows. The next section provides an overview of our data and variables. Section 3 discusses the empirical strategies adopted for use in this study. Section 4 presents and discusses the results while section 5 examines the robustness of these results. Section 6 concludes.
Data and Variables
The data adopted for use in this study are drawn from various sources. We describe the two major sources here.
3 Indices of fractionalization are drawn from Alesina and Zhuravskaya (2011) . Data on educational attainment are drawn from the Barro and Lee database on educational attainment as well as the World Bank's database. Other macroeconomic variables are also drawn from the World Bank database. Alesina and Zhuravskaya's (2011) indices of ethnic and linguistic fractionalization for a cross-section of countries are computed using the Herfindahl index, and measures the probability that two randomly selected individuals in a country belong to different groups (ethnic and linguistic).
4 These indices are computed using census information closest to the year 2000, and thus for data availability reasons, indices for the cross-section of countries are not for the same year. This does not pose a problem given that indices of fractionalization are considered relatively stable over time, usually over a 30-year horizon (Alesina et al., 2003) . Consistent with the literature on ethnic diversity and crosssection empirical work, we take the average of other macroeconomic variables for specified periods (Alesina et al., 2003; Alesina & Zhuravskaya, 2011; Awaworyi Churchill et al., 2015) .
Our choice of dependent variables (measures of educational attainment) are informed by various underlying concepts and classification schemes. Our main measures of educational attainment include school enrolment and completion rates drawn from the World Bank database but provided to the World Bank by UNESCO Institute for Statistics. We adopt measures consistent with the International Standard Classification of Education (ISCED), where we focus on primary education enrolment, secondary education enrolment and tertiary education enrolment (UIS, 2012) . 5 We also focus on completion rates for these three levels of education.
Specifically, primary education enrolment captures the total enrolment in primary education (ISCED level 1), regardless of age, expressed as a percentage of the population of official primary education age. Secondary education enrolment captures total enrolment in secondary education (ISCED levels 3 and 4), regardless of age, expressed as a percentage of the population of official secondary education age. Tertiary education enrolment captures total enrolment in tertiary education (ISCED levels 5 to 8), regardless of age, expressed as a percentage of the total population of the five-year age group following on from secondary school leaving. Completion rates are also drawn from the World Bank database but supplied by Barro and Lee. Specifically, primary, secondary and tertiary completion rates capture percentage of population who have completed primary, secondary and tertiary education, respectively. Consistent with empirical cross-section work, and to maximize our observations, we take the average of these measures for the decade 2001 and 2010. Other macroeconomic variables used as controls are also averaged over this period.
In addition, we also consider average years of schooling as well as a measure to capture the share of population without education. Years of schooling captures the average number of years of schooling attained by the average person in a population (Barro & Lee, 2013) . The share of population without education basically captures the proportion of the population with no schooling. Average years of schooling and share of population without education data are drawn from Barro and Lee (2013) . Barro and Lee (2013) provide data over 5 year periods from 1950 to 2010, and thus for these two measures of education attainment, we take the average of observations reported for the years 2000, 2005 and 2010.
Again, consistent with existing literature (see, e.g., Chaudhuri & Maitra, 2008) , our control variables include income, income squared, inequality, urbanization rate and government expenditure on education. Consistent with the existing literature, our measure of income is GDP per capita. We use 4 Specifically, where is the share of ethnic group in country , the Herfindahl-type fractionalization formula is given as
. For details on index construction see Alesina and Zhuravskaya (2011) 5 The ISCED presents the follow classifications: ISCED level 1 -Primary education, ISCED level 2 -Lower secondary education, ISCED level 3 -Upper secondary education, ISCED level 4 -Post-secondary non-tertiary education, ISCED level 5 -Short-cycle tertiary education, ISCED level 6 -Bachelor's or equivalent level, ISCED level 7 -Master's or equivalent level, ISCED level 8 -Doctoral or equivalent level (UIS, 2012) the income share held by highest 10 percent as a measure of inequality and percentage of urban population to capture the rate of urbanization (Awaworyi Churchill et al., 2015) . Based on the insight that ethnic fractionalization is less disruptive in democracies (Collier, 2000) we adopt the POLITY IV democracy index to control for democracy. This index also serves as proxy for institutional quality. This measure captures the level of democracy or autocracy in an economy. 'Polity Scores' range from -10 to +10, with -10 to -6 corresponding to autocracies, -5 to 5 corresponding to anocracies, and 6 to 10 to democracies. We also include regional dummies to control for regional fixed effects. 6 Merging the various datasets, regressions with the highest number of observations includes data on 86 countries. List of countries included in this analysis are presented in the appendix A1. Table 1 presents a summary statistics and description of variables used in our analysis.
Empirical Methods
Our primary goals is to establish whether ethnic and linguistic fractionalization are associated with educational attainment conditional on relevant covariates. To do this, we adopt a cross-section framework consistent with the literature on the effects of ethnic diversity (Alesina et al., 2003; Alesina & Zhuravskaya, 2011; Awaworyi Churchill et al., 2015; Easterly & Levine, 1997) . Accordingly, we run regressions of the form;
Here, indexes countries, stands for measures of educational attainment; represents indices of ethnic and linguistic fractionalization; is a vector of country level covariates that could potentially affect our outcome variables. Finally, is the random error term.
Endogeneity
Given the large body of literature that examines the association between ethnic divisions and several economic, political and institutional factors, potentially, there exists a number of unobservable factors that might be correlated with both our measure of ethnic diversity and outcome variables. The exclusion of these unobservable factors may lead to omission variable bias. When overlooked, ordinary least square (OLS) regressions may yield biased and inconsistent estimates as a result of the potential endogeneity, which may be caused by the omitted variables. Reverse causality may also be an issue as higher levels of education dilutes the intensity of ethnic heterogeneity within a country. Specifically, education works to reduce the effects of ethnolinguistic diversity by lowering ethnic prejudice among the educated class (Gibson and Tedin, 1988; Hello et al., 2006) which makes crossethnic interactions possible, fostering inter-ethnic relations and marriages (Hooghe et al., 2013) . Consequently, these issues may affect the interpretation of the correlation between fractionalization and educational attainment as causal.
To address the potential endogeneity and derive estimates that are endogeneity-robust we employ, the two-stage least squares (2SLS) estimation technique, which involves the use of instrumental variables (IV). Our choice of instrumental variables for the 2SLS estimation is informed by the seminal work of Michalopoulos (2012) , which provides insight into suitable instruments for ethnolinguistic diversity. Michalopoulos (2012) , illustrates how exogenous factors such as variations in land quality and elevation, underlie the formation of ethnic groups and ethnolinguistic diversity around the globe. The author presents evidence on how a single ethnic identity is more likely to emerge with homogenous land qualities and elevations, whereas heterogeneous geographic conditions may result in greater ethnolinguistic diversity.
Specifically, Michalopoulos (2012) contend that people with similar ethnolinguistic characteristics are more likely to settle around land with specific resource endowments, enforce its property rights and preserve the land from intruders or other ethnic groups. To this end, it can be argued that diversity in land endowments, largely informs the diversity in the original settlement of many ethnic groups around the world. Boyd & Richerson, (1988) also corroborate this argument with the assertion that cultural drift and isolation, which enhances the formation of unique cultural traits, increases with geographical distance. This distance which deepens fractionalization, may as well, be widened by the higher migration costs created by distance (Michalopoulos, 2012) .
Additionally, ethnic heterogeneity may also increase as people acquire location-specific skills which cannot be easily transferred to other land areas. This is especially the case in areas where production is based on the immediate environmental resources such as land and sea. Accordingly, countries that possess highly heterogeneous landscapes and diverse resource endowments, are likely to have more ethnic groups with distinct cultural characteristics.
From another perspective, Ahlerup and Olsson (2012) suggest country proximity to the equator (latitude), as an alternative instrument for ethnolinguistic diversity. Their argument explores the theory of environmental determinism, to suggest that species richness or diversity 7 emerges as a result of isolation and adaption. Indicatively, they argue that species richness increases with closeness to the equator, and that variations in human skin colour, is also driven by the unequal extent of exposure to the sun's UV radiations; a phenomenon determined by latitude, altitude and humidity. On the basis of this, they contend that race and by extension, ethnicity, which is a largely, a function of skin colour, may be due to proximity to the equator.
Motivated by the foregoing arguments, the instruments for ethnic diversity in our 2SLS estimation are variations in land quality, elevation and latitude. 8 We argue that the exclusion restriction for using these instruments also holds as the main channel through which these exogenous geographic variables can affect educational attainment is fractionalization. IV diagnostic test results reported in Table 3 also support the validity of these instruments. Tables 2A and 2B present OLS results for the association between fractionalization and educational attainment. Table 2A reports on the effects of ethnic fractionalization on measures of educational attainment while, Table 2B reports on the effects of linguistic fractionalization.
Results and Discussions

Regressions in
From Table 2A , from OLS results we note that a transition from complete ethnic homogeneity to complete heterogeneity is associated with a fall of; 57 percentage points in the rate of tertiary school enrolment, 26 percentage points in the rate of secondary school enrolment, and 11 percentage points in primary school enrolment rates. With regards to school completion, with note that a movement from complete ethnic homogeneity to complete heterogeneity is associated with a decline of 49 percentage points in the rate of secondary school completion and a decline of 19 percentage points in the rate of primary school completion. We further note that a transition from complete ethnic homogeneity to heterogeneity is associated with an increase of 90 percentage points in the share of population without education.
In terms of standard deviation changes, we observe that a standard deviation increase in ethnic fractionalization is associated with a decline of; 0.13 standard deviations in tertiary enrolment rates, 0.10 standard deviations in secondary school enrolment rates, 0.15 standard deviations in primary school enrolment rates, 0.18 standard deviations in the rate of secondary school completion, and 0.12 standard deviations in the rate of primary school completion. Also a standard deviation increase in ethnic fractionalization is associated with an increase of 0.17 standard deviations in the share of population without education. However, results show no statistically significant association between ethnic fractionalization and years of schooling as well as tertiary school completion rates.
Turning to the effects of linguistic fractionalization, we find that a movement from complete linguistic homogeneity to complete heterogeneity is associated with an increase of 91 percentage points in the share of population without education, but a decline of; 65 percentage points in the tertiary school enrolment rates, 32 percentage points in the rate of secondary school enrolment, 14 percentage points in the rate of primary school enrolment, 77 percentage points in tertiary school completion rates, 55 percentage points in secondary school completion rates, and 26 percentage points in primary school enrolment rates. In terms of standard deviation changes, a standard deviation increase in linguistic fractionalization is associated with a decline of 0.14, 0.12 and 0.17 standard deviations in the rates of tertiary, secondary and primary school enrolment rates, respectively. Similarly, a standard deviation increase in linguistic fractionalization is associated with a decline of 0.15, 0.19 and 0.16 standard deviations in tertiary, secondary and primary school completion rates, respectively. We find no statistically significant association between linguistic fractionalization and average years of schooling.
Overall, OLS results indicate that ethnic and linguistic fractionalization are both associated with lower levels of educational attainment. Comparing the standardized coefficients explaining the effects of fractionalization with the standardized coefficients for other control variables, we note that the effect of fractionalization is not trivial and carries practical economic relevance. Specifically, although the effects of fractionalization mostly seems relatively weaker compared to control variables such as income, institutional quality, inequality and urbanization, it is consistently stronger the effect of government expenditure on education.
Next, we examine if our results are robust to potential endogeneity issues using the 2SLS estimation technique. 2SLS results are reported in Table 3 . Panel A reports on the effects of ethnic fractionalization, while Panel B reports on linguistic fractionalization. The 2SLS largely confirm the conclusions emerging from the OLS estimations. However, we note that endogeneity causes a considerable downward bias in OLS estimates. Specifically, when using 2SLS estimation, the resulting estimates for the effects of fractionalization are considerably higher than those from the OLS, and in some cases, statistically insignificant coefficients have now gained significance in 2SLS regressions. For instance, OLS regressions report no statistically significant effect of ethnic and linguistic fractionalization on years of schooling. However, in 2SLS regressions, we observe that a standard deviation increase in ethnic fractionalization is associated with a decline of 0.70 standard deviations in the average years of schooling.
The standardized coefficient explaining the effects of fractionalization also appear to be relatively bigger than those reported in OLS regressions. For instance, OLS regressions indicate that a standard deviation increase in ethnic fractionalization is associated with a decline of 0.13, 0.10 and 0.15 standard deviations in tertiary, secondary and primary school enrolment rates, respectively. However, 2SLS results show that these relationships can be explained by standardized coefficients of 0.70, 0.81 and 0.78. Respectively. This finding is consistent across the effects of linguistic fractionalization as well, and also across effects of school completion rates.
Thus, quite robustly, results show that fractionalization (both ethnic and linguistic) hinder educational attainment. Besides the conceptual arguments presented earlier suggesting a negative effect of ethnic diversity on educational attainment, a number of potential channels could further explain our results. The first channel through which ethnic fractionalization may impact educational attainments is through its effect on the quality of government and political institutions. Generally, public spending on education becomes more effective in improving education attainments in country, when there is good governance (Rajkumar & Swaroop, 2008) However, the quality of government and institutions in ethnically-fragmented countries are lower (Alesina & Zhuravskaya, 2011) , and could further be impaired by ethnic voting (Dowd & Driessen, 2008) .
Ethnic voting is particularly common in ethnically diverse developing countries, where many political parties are formed along ethnic lines (Pande, 2011) , resulting in the election of leaders on the basis of ethnicity rather than competence. Such ethnic-based politics usually yields a sub-optimal quality of government which in turn, undermines the quality of policy delivery (Banerjee & Pande, 2007; Bates, 1987; Chandra, 2007) . Furthermore, such settings are usually characterized by less respect for civil liberties, high degree of corruption and low satisfaction with the delivery of public goods including education (Dowd & Driessen, 2008) . This is because, ethnic-based governments are generally, more interested in the redistribution of national resources towards their ethnic groups rather than the overall good of the nation (Besley, Pande, & Rao, 2007) . This may impact educational attainments through unequal and inefficient allocation of educational resources. (Banerjee & Pande, 2007) Again, high degrees of ethnic fragmentation has been found to be associated with lower levels of economic growth which may in turn reduce government spending on education. Furthermore, Mauro (1995) observes that high degree of ethnic diversity may be associated with high corruption, an environment that is unconducive for investment and growth. In addition, many ethnically-fragmented societies exhibit high probability for conflict which creates instability, and in some cases civil wars ; acting as a disincentive for investment and economic growth (Garcia-Montalvo & Reynal-Querol, 2004) . The prevalence of wars also act as disincentives for education, and thus reduces the level of educational attainment and human capital (León, 2012; Shemyakina, 2011) .
Additionally, given that ethnic diversity lowers trust and social networks, it becomes difficult to develop local and cross-country partnerships, and this potentially hinders trade and growth (Collier & Gunning, 1999) . Perhaps more crucially, Alesina and Zhuravskaya (2011) have also demonstrated that ethnic diversity becomes inimical to growth when ethnically fragile countries are faced with threats of secession by one ethnic group (e.g. Catalonia in Spain, Quebec in Canada, Crimea in Ukraine etc.) Such secession threats may be reacted to, with government repression resulting in violence which creates an unstable environment for pursuing education, and may hinder government's ability to deliver policies that improve educational outcomes of the citizenry. The general outcome is that states that are poorer, find it difficult to increase their education spending and hence may experience lower educational attainments (Bils & Klenow, 2000) .
Lastly, as indicated earlier, ethnic fractionalization may also impact educational attainments through its effect on the delivery of public goods. Ethnically fractionalized societies are largely characterized by lack of cooperation on the precise path to growth and other socially desirable objectives. Alesina et al. (1999) observe that this may lower public expenditure on growth promoting activities such as education. T. Miguel (1999) explains this as the result of the mistrust among ethnic groups which may lead them to undervalue common public goods like schools, or make them unwilling to fund projects that will predominantly benefit other groups. La Ferrara and Mele (2006) , for example, presents evidence that high racial segregation in U.S cities is associated with high unequal public school expenditure across several U.S school districts. To compound this challenge is the limitations placed on the easy mobility of educational human resources by high ethnocentrism and civil wars. The effect is that vital human resources needed in less endowed ethnic regions may stay under-utilized in their zones of ethnic comfort, effectively undermining the average national quality of education.
Robustness and Sensitivity Checks
In this section, we conduct two major exercises to verify the robustness of our results. First, consistent with the literature on educational attainment (Chaudhuri & Maitra, 2008) , we examine the sensitivity of our results to gender differences in educational attainment. Second, consistent with the literature on ethnic diversity (Alesina & Zhuravskaya, 2011; Awaworyi Churchill et al., 2015) , we examine the robustness of our results to different measures of fractionalization. Table 4 presents results examining gender differences in educational attainment. Panel A reports on the effects of ethnic fractionalization, while Panel B reports on linguistic fractionalization. Consistently, results here support the conclusion of a negative effect of fractionalization on education attainment. Specifically, for both ethnic and linguistic fractionalization, we note fractionalization is negatively associated with the rates of tertiary school enrolment for both males and females. With regards to secondary school enrolments, we observe that fractionalization (both ethnic and linguistic) negatively influences female secondary school enrolment rates. However, we find no significant effect on male secondary school enrolment rates. Results also, support a negative effect of fractionalization on the rates of primary school enrolment for both males and females. Table 5 present results for the effects on educational attainment using alternate measures of fractionalization. We use indices of fractionalization constructed by Alesina et al. (2003) to examine the robustness of our results. Indices of fractionalization from Alesina and Zhuravskaya (2011) used in our main regressions are constructed using regional (sub-national) level census information which were aggregated into national level indices. However, the widely used indices of fractionalization from Alesina et al. (2003) are constructed directly from national level observations and census. We use these indices to ensure that our results are not driven by the measure of fractionalization used. Results reported in Table 5 for alternative measures of fractionalization are identical to our main results, and thus show that the association between fractionalization and educational attainment is robust to the measure of fractionalization used.
Summary and Conclusions
This study empirically analyses the association between fractionalization and educational attainment. Based on the theory and literature, we model several measures of educational attainment, primarily, as a function of the degree of ethnolinguistic diversity and other macroeconomic factors. The implications of our model are then tested with data collected from heterogeneous sources on a crosssection of 85 countries. Even though our OLS estimates confirm the existence of a significant negative relationship between the measures of educational attainment and ethnic diversity, we recognize that the endogenous nature of the relationship presents a considerable threat to the consistency of estimates. Specifically, we observe that endogeneity may result from reverse causality and from the omission of unobserved variables. To derive estimates that are robust to endogeneity, we employ variations in land quality, elevations and country latitude as suitable instruments for ethnic diversity. Whilst the results of our IV estimations confirm the findings from the OLS, we realize that endogeneity underestimates the negative impact of ethnic heterogeneity on educational attainment.
Based on these findings, we recommend, as part of measures aimed at improving educational and other social outcomes, the adoption and implementation of policies targeted at diluting the negative impacts of ethnic diversity. This may include, reforming and strengthening the quality of institutions, enhancing access to educational opportunities, service learning (Borden, 2007) and providing local and national platforms for enhancing inter-ethnic interactions, especially among leaders of the ethnic groups.
Particularly, we advocate the use of multilingualism in schools to address the negatives associated with ethnic diversity. Evidence from the sociology literature suggest that multilingualism reduces linguicism; a form of discrimination based on the language one speaks (Wei, 2009) as multilingual people easily switch in-between languages depending on their geographic or ethnic location. Multilingualism has also been found to enhance cognitive abilities which in turn, enhances educational attainments (Nilep, 2006) . Bluedorn (2001) also demonstrates the positive role democracy plays in reducing the negative effects of ethnic diversity in a nation. Democracy weakens the negative influences of ethnic diversity by strengthening institutions and improving the efficiency of government. This does not only reduce the effects of ethnic hetergoneity but also makes government spending on education more effective.
Lessons can also be drawn from sociology and psychology, where studies like Sherif (1958) have empirically illustrated how superordinate goals can be employed in diluting tensions and promoting trust among heterogeneous ethnic groups. In places where ethnic heterogeneity poses a problem for the attainment of socio-economic goals, policies can be designed along these lines to help increase cultural acceptance and reduce discrimination.
Government can also provide local and national platforms that promote inter-ethnic interactions and foster unity. This allows for communities to harness the benefits of diversity and build social capital. Varshney (2003) presents evidenc from the Bhiwandi community in Inidia where efforts to create intergroup peace committees have successfully yielded results and helped to forestall violence and animosity. Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
